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A l t h o u g h   s i m i l a r   i n  many r e s p e c t s   t o   t h e   e f f e c t s   o b s e r v e d   i n   t h e   E a r t h ' s  
env i ronmen t ,   t he   ex t r a - t e r r e s t r i a l   space   env i ronmen t   can   pose   un ique   t h rea t s  
t o   i n t e r p l a n e t a r y   s p a c e c r a f t .   J u s t   a s   a t   t h e   E a r t h ,   d i s c h a r g e s ,   s i n g l e   e v e n t  
u p s e t s ,   a n d   t o t a l   i o n i z i n g   d o s e   h a v e   a l l   b e e n   o b s e r v e d   t o   h a v e   p r o d u c e d  
anomal i e s   on   i n t e rp l ane ta ry   mi s s ions .   A l though   o f t en   mere ly   o f   nu i sance  
v a l u e   a t   t h e   E a r t h ,   t h e s e   a n o m a l i e s   c a n   h a v e   s i g n i f i c a n t   i m p a c t   o n   a n  
i n t e r p l a n e t a r y   m i s s i o n   a s   t h e   a b i l i t y   t o   i n t e r p r e t   a n d   c o r r e c t   t h e i r   e f f e c t s  
can  be  ser iously  compromised  by  the  huge  communicat ion  dis tances   involved  in  
i n t e r p l a n e t a r y   m i s s i o n s   a n d   t h e  lack of in - s i tu   env i ronmen ta l   i n fo rma t ion .  
Typ ica l ly ,   t he   d i f f e rences   be tween   t he   Ea r th   and ,   a s   an   example ,   t he   j ov ian  
r a d i a t i o n   e n v i r o n m e n t s   a n d   t h e i r   e f f e c t s   a r e  more q u a n t i t a t i v e   t h a n   r a d i c a l l y  
d i f f e r e n t .   I n  some cases ,   however ,   such   as   for   hyperve loc i ty   micrometeoro id  
impac t s   nea r   t he  Sun where   ve loc i t ies   can   exceed  5 0 0  k m / s ,  new p h y s i c a l  
phenomena may p l a y  a p a r t .   T h i s   t a l k  w i l l  d i s c u s s   t h e s e   d i f f e r e n c e s   i n  
envi ronments   and   e f fec ts   in   the   contex t   o f   severa l   recent   (Voyager ,   Magel lan ,  
and   Gal i leo)   and   p lanned   (P lu to   Kuiper   Express ,   Europa   Orbi te r ,   So lar   Probe ,  
a n d   t h e   I n t e r s t e l l a r   P r o b e )   m i s s i o n s .   A l t h o u g h   f o r t u n a t e l y   u l t i m a t e l y  
su rv ivab le ,   anomal i e s   obse rved   on   t he   ea r l i e r   mi s s ions  w i l l  be   reviewed  with 
emphas is   on   the   mi t iga t ion   procedures   fo l lowed  and   the   impacts   these   des ign  
changes   had   on   the   subsequent   success / fa i lure  of t h e   m i s s i o n s .  The unique 
cha l l enges   posed   by   t he  new miss ions  w i l l  a l s o   b e   e x p l o r e d - c h a l l e n g e s   t h a t  
r a n g e   f r o m   e x c e p t i o n a l l y   h a r s h   r a d i a t i o n   e n v i r o n m e n t s   t o   t h e   c h a l l e n g e s   o f  
t r u l y   l o n g   d u r a t i o n   m i s s i o n s   ( 2 0 - 3 0   y e a r s )   a t   e x t r e m e   d i s t a n c e s   f r o m   t h e  
Ea r th   r equ i r ing   me thods   fo r   on -boa rd   eva lua t ion   and   mi t iga t ion   o f   i n - f l i gh t  
anomalies   without  human i n t e r v e n t i o n .   T o p i c s  of p a r t i c u l a r   c o n c e r n  w i l l  be 
t h e   c h a r g i n g   a n d   r a d i a t i o n   e n v i r o n m e n t s   ( b o t h   o b s e r v e d   a n d   p r o j e c t e d ) ,  
micrometeoroid  impacts ,   and  spacecraf t   charging.  


